Vitamin D receptor knockout mice exhibit elongated intestinal microvilli and increased ezrin expression.
In addition to its principle function as a calcium regulator, vitamin D can affect cell and tissue morphology. The intestine is an important target tissue of vitamin D, as it must ensure the efficient transport of nutrients across the epithelium while excluding the passage of harmful molecules and bacteria into the organism. These functions require a highly organized morphology, which may be modified by vitamin D deficiency. To elucidate the role of vitamin D in gut morphology and barrier function, we compared the enterocyte microstructures, gut permeability, and cytoskeletal and cell junction protein expression in vitamin D receptor (VDR) knockout (KO) and wild-type (WT) mice. We found that the duodenal epithelial cells in the VDR-KO mice had longer microvilli (+19%) than those of the WT mice (P < .05). Interestingly, microvilli elongation in the VDR-KO mice was associated with higher messenger RNA and protein expression of ezrin, which is involved in the regulation of microvillus morphogenesis. Intestinal tight junction width and permeability were assessed by measuring the fluorescein isothiocyanate dextran concentrations in plasma; the concentrations were comparable between the 2 groups of mice. We further observed a decrease in the messenger RNA and protein expression of the calcium-transporting tight junction protein claudin-2 in the VDR-KO mice compared with the WT mice (P < .05). In conclusion, the mice lacking VDR had longer enterocyte microvilli, likely as a result of increased ezrin expression. However, the morphology of the tight junctions and the intestinal permeability for large molecules were not affected.